Effect of 2-arachidonoylglycerol on myosin light chain phosphorylation and platelet activation: The role of phosphatidylinositol 3 kinase/AKT pathway.
The endocannabinoid 2-arachidonoylglycerol (2-AG) can be considered a true agonist as it is able to activate human platelets stimulating arachidonic acid release, thromboxane B2 formation and calcium intracellular elevation. Recently we have shown that 2-AG induces a rapid myosin light chain (MLC) phosphorylation/activation, early mediated by RhoA kinase (ROCK) signalling pathway and later by myosin light chain kinase. The aim of the present study was to investigate the role of phosphatidylinositol 3 kinase (PI3K)/AKT pathway in MLC phosphorylation and some downstream events such as actin polymerization, ATP secretion and aggregation. We demonstrated that PI3K in particular the isoforms α and β and AKT have a role in MLC phosphorylation. The stimulation of PI3K/AKT pathway activates ROCK. ROCK is directly involved in the early phase of MLC activation stimulating thr18 phosphorylation. MLC activation is strengthened through the MLC phosphatase inhibition, that is accomplished through the phosphorylation of MYPT1, catalytic subunit of MLC phosphatase, overall mediated by ROCK. In addition we have found that the PI3Kα/β isoforms and AKT are involved in the downstream mechanisms leading to actin polymerization, ATP secretion and aggregation of human platelets stimulated by 2-AG.